Methods for measuring the ventilatory response to hypoxia (HVR) are reviewed. The criteria for success as a high altitude mountaineer are defined as freedom from acute mountain sickness (AMS) and ability to perform well at extreme altitude.
Summary:
Methods for measuring the ventilatory response to hypoxia (HVR) are reviewed. The criteria for success as a high altitude mountaineer are defined as freedom from acute mountain sickness (AMS) and ability to perform well at extreme altitude.
The evidence for a brisk HVR being protective against AMS and associated with successful high altitude performance is reviewed. The contrary evidence of blunted HVR in high altitude residence and some elite climbers is discussed. The effect of a brisk HVR in producing periodic breathing when asleep at altitude is noted.
It seems that there is an optimum HVR for different circumstances and peoples. A brisk HVR is a benefit in lowlanders going to altitude for the first time whereas a blunted HVR is appropriate for high altitude residents and possibly for very experienced elite climbers.
The ventilatory response to hypoxia (HVR) is the increase in minute ventilation induced by hypoxia. As P02 (inspired) is reduced, there is little increase in ventilation at first, then ventilation increases exponentially. This non-linear relationship has meant that different workers have used different ways of expressing HVR.
The Oxford School' properly described the hyperbola in terms of its 2 What criteria are we to use for what is 'good' for a mountaineer? I have used two criteria: (1) ability to acclimatize rapidly, including freedom from acute mountain sickness (AMS) and (2) the ability to perform well at extreme altitudes.
These two abilities usually go together but there may be individuals who have trouble acclimatizing initially then go well very high up, and others who, though they have no trouble on arrival at high altitude, are unable to perform at extreme altitudes. But such people are the exception and most Himalayan climbers who perform prodigiously at extreme altitude have the ability also to ascend rapidly from sea level to 5000-6000 m with no symptoms of AMS. For the purpose of this paper, then, I will use freedom from AMS and ability to perform well at extreme altitudes as evidence of success in mountaineering.
It would seem common sense that a brisk HVR must be beneficial to a mountaineer. As he ascends and the inspired Po2 falls the falling Pa,o2 triggers his response to increase his ventilation, lower his Pco2 and restore to some extent his Pa,o2 towards normal. However, before accepting this view we would like to confirm that a high HVR is beneficial and actually there are a number ofobservations that run counter to this simple view. I propose to set out the evidence as a sort of internal debate, first for, then against, the proposition that a brisk HVR is good for a mountaineer. In looking for our 'Olympic Gold Medallist' high altitude climbers we must remember that this is an endurance sport and at low altitude a blunted HVR is apparently an advantage. Perhaps repeated trips to extreme altitude and, if possible, residence at modest alititude, for instance in the Alps or Colorado, may result in adaptations similar to those of Sherpas or Andean natives and, like them, allow lower Pa,o2 to be tolerated. Therefore, again, in the very experienced Himalayan climber, a rather lower HVR would be appropriate.
Clearly the debate is not concluded. I hope these observations may help form the right questions which further studies can be designed to answer.
